A New !nstrument for Measuring Forest
Overstory Density*

A new instrumezt vcalled a
spherical densioms.er’’ 2as been
described for estimatiuc  forest
overstory density © This pocket-
type instrument empluys & wirror
with spherical curvature which
makes possible the retectici of a
larze overhead area. A grid is used
to estimate percentage of this over.
head area covered with forest
canopy. Estimation is usually from
a point near the forest floor. Ade-
quate sampling gives the average
canopy of a forest area.

Two models, 4 and B (Figs. 1
and ?), have been adopted as
standard. FEach employs a highly
polished chrome mirror 215 inches
in diameter and having the curva-
ture of a G-inch sphere. The convex
side of the mirror is used in Model
A and the concave side in Model
B. Each has some advantages over
the other.

The mirrors are mounted in
small wooden recessed boxes with
hinged lids similar to compass
boxes. The over-all dimensions are
about 314 x 314 x 11§ inches. A
cireular spirit level is mounted
(recessed) beside the mirrors. Posi-
tive slide fasteners are provided in
Model B which allow the lid to

‘Editor’s note.—At the request of the
author the reader’s attention is called to
the comercial availability of this instru-
ment. See page (96,

Lemon. Paul E. 1056, .\ spherical
lensiomerer for estimating forest over
storr slensity. Forest Sei. 2:314.320.

Flc. 1.—Spherical densiometer, Model A, with estimating grid
serateied on the surface of the convex wirror.

open to an angle of about 43
degrees.

ross-shaped and circular grids
with squares and dots are used to
sstimate overstory coverage by tree
crowns. Grids are of two kinds:
(1) those seratched upon the sur-
face of the mirror, Model A. and
{2) those superimposed between
the mirror and the eye, Model B.

The cross-shaped grid scratched
upon the convex surface of the
mirror in JModel A has 24 quarter-
inch squares (Fig. 3A). Imstrue-
tions for using the densiometer and
cumulative values for the squares
on the erid are shown on a chart
that is attached to the inside of
the box lid (Fig. 3B). It is easier
and faster to estimate the relative
amount of overstory coverage with
this instrument by assuming the
presence of four equi-spaced dots in
each square and by counting dots
representing openings in the can-
opy. The percentaze of overstory
density is then assumed to be the
complement of this number. Each
assumed dot is assiened a value of
one percent in this case. A slight
diserepancy exists between estima-
tions using the squares and estima-
tions by counting assumed dots.
because there are only 96 dots in
the entire grid area. Cumulative

vaiues of the squares shown in the
chart add up to 100 percent for the
entire area within the grid. If de-
cired. one may caleulate the exact

mirror.
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percentage values for each assumed

‘dot and thereby make the two

methods of use exactly comparable.

Model B has a circular grid. The
cirele is 1% inches in diameter
superimposed over quarter-inch
squares. Each square has four equi-
spaced dots (Fig. 4A). This grid
is made from a positive print of
a photographic film mounted be-
tween thin sheets of plexiglass and
fitted into the window of the box
lid. Instructions for operating
AModel B are given on 2 chart
mounted on the bottom of the in-
strument box (Fig. 4B). The oper-
ator estimates overstory density
by counting the dots representing
overstory openings and assuming
this to represent the percentage of
nonecovered overstory area. Here
again a slight diserepancy exists
hecause there are only 96 dots in-
vluded within the area of the
¢ircular grid. Exact percentage
values for each dot may be cal-
culated to estimate the entire
cireular area as 100 percent. This
refinement is not considered neces-
sary for ordinary use of the instru.
ment.

Instruments can be developed
with different kinds, sizes. anc
shapes of erids and with mirror:
of different curvatures. However
standardization of these propertie:
is necessary to provide comparabl
information that can be duplicared
The instruments described hav
been thorouchly tested and hav
given satisfaetory results with mos
western conifers. We believe th
spherical densiometer  deseribe:
(either Model A or B) will serv

Fio. 2.—Spherical densiometer, Model B, with estimating v
sunerimposed between the eve and the surface of the conen
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on the contix surface of the mirsor in
de. (B) Instructions for using Model A.

This is fastened to the inside of the lid of the mounting box.
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Fia. +.—(A) Circular grid superimposed between the eye and the concave mirror in
Model B. Each square is Yy inch on a side. (B) Instructions for using Model B.
This is fastened to the bottom of the mounting box.

the needs of practicing forester.
range conservationist. and plant
acologist ov those of most scientists
doing highly technical work.

Operators need a little training
to become consistent in the use of
the instrument. Judgment and ex-
perience is needed to differentiate
between overstory areas that are
considered completely covered by
the overstory and those that have
thin bur uniformly distributed
coverage. In the latter case it may
be necessary to estimate the area
of many small irregular openings
and reduce the percentage over-
story density by the sum of these.
Training and experience are
needed for each different forest
species or type because of the dif-
ferences in overstory character-
isties. The season of the year is im-
portant when making measure-
ments in forests containing deeidu-
ous speeies.

Experience has shown that suffi-
cient accuracy can be attained with
the spherical densiometer by hold-
fitz it as nearly level as possible in
the hand. This is made possible by
installing a circular spirit level in
the mounting box. No mechanical
support. sueh as-a tripod. s
nerded. This adds to the praetica-
bility of the instrument in use.

A laree number of measurements
of oversrory density have been
made to test the instrument. One
such study involved the measure-
ment of overstory density nt points
in 29 different torests. licasure-
ments were made at each point by

“four different operators each using

instrument Model A and Model B.
The results were subjected to an
analysis of variance to determine
consistency of measurements. There
were mno significant differences
among measurements made by dif-
sgrent operators or with different

instruments and none of the i.-°T-
actions were significant. The Wif-
ferences due to forests. however.
were highly significant—above the
99 percent level of probability.
Under similar conditions ome can
~gpeet ~ riations in OVerstory ien.

sity meusurements to be - im
=+1.3 percent, =2.4 percen’ ad
=+3.1 percent at probability i

of 70, 95, and ©" vercent respee
tively. These variaiions awmount tc
about 2. 3, and 4 percent wheu the
standard deviation is expressed ir
terms of the overstory at the poin
of measnrement (coefficient o
variation).

Another study involved place
ment of 416 different forest over
story measurements into 5 percen
overstory density classes. Variatiol
around the mean within each clas
was caleulated and the standar
deviations and coefficients of varia
tion plotted against the overstor
density classes. It was found tha
variation among measurements ir
creased as the overstory being me:
sured deereased — only slightl
when overstory density decrease
from 100 down to about GO pe:
cent but rapidly thereafter. Whe
placing overstory density into
percent classes with the spherie;
densiometer. reliability in t
order of abonr 5 percent can |
expected so long @5 one is measu
ing forests that have more the
about 30 percent overhead canop
Since one naturally estimates pe
centage of overstory area I
covered in dense forests and ove
story arca covered in open fores
estimations of overstory densi
when placed in classes will seldt
vary more than =2 percent.

Loss in reliability of oversto
Jdensity measurements results fre
placing forests in uverstory ensi
classes based on measurements wi
the spherical densiometer as e
trasted with using the actual mi
surements. For instanee, reliabil
of about =1.3 percent can be
tained when actual measureme
are used whereas the reliability
reduced to abour 5 percent wl
classes ave used.

Pavn E. LEMM

Soil Conservation Servt

7. S. Department of Agricuitu
Washington, D.



	Page 1
	Page 2



